The stability of a two-factor model recently proposed for the Gibb Experimental Test of Testwiseness was assessed, using confirmatory factor analysis. Designed to measure seven specific testwiseness skills with 10 items per skill, Gibb's test has been shown to discriminate between persons trained and untrained in selected testwiseness skills. Such a measure would have greater utility if the structure of the test were identified. Participants were 173 undergraduates. Confirmatory factor analyses were performed with LISREL 8 using total scores on the seven skills. Results indicated that the data fit the two-factor model and the simpler one-factor model. For this sample, the Gibb test could be characterized as tapping a general proficiency in testwiseness. Confirmation of the parsimonious one-factor model supports use of total scores from Gibb's test, although samplin,g fluctuation may be a concern. Gibb's test appears amenable to yielding a shorter form with fewer subscores or scales, which should facilitate measurement of testwiseness in future studies of training programs. Three tables present analysis results. (Contains 25 references.) (SLD) 
The purpose of the study was to assess the stability of a two-factor model recently proposed for the Gibb Experimental Test of Testwiseness, using confirmatory factor analysis.
Designed to measure seven specific testwiseness skills with 10 items per skill, Gibb's test has been shown to discriminate between persons trained and untrained in selected testwiseness skills.
Such a measure would have greater utility if the structure of the test were identified.
Participants were 173 undergraduate volunteers who took the Gibb test. Confirmatory factor analyses using LISREL 8 were performed using total scores on the seven skills as data.
One-and two-factor models were compared.
Results indicated that the data fit the two-factor model, and the simpler one-factor model. For this sample, the Gibb test could be characterized as tapping a general proficiency in testwiseness.
Implications are: (a) confirmation of the parsimonious one-factor model supports use of total scores from Gibb's test;
(b) since the original study did not support a one-factor model and used a comparable population, sampling fluctuation may be a concern; and c) Gibb's test appears amenable to yielding a shorter form having fewer subscores or scales, which should facilitate measurement of testwiseness in future studies or training programs.
Confirmatory Factor Analysis of the Gibb Experimental Test of Testwiseness
Testwiseness is a construct known to affect the validity of test scores because test-taking skills contaminate and confound the assessment of evaluating acquired knowledge (Thorndike, 1951; Fagley, 1987; Rogers & Bateson, 1991) . Millman, Bishop and Ebel (1965, p. 707 ) defined testwiseness as "a subject's capacity to utilize the characteristics and formats of the test and or the test taking situation to receive a high score. Test-wiseness is logically independent of the examinee's knowledge of the subject matter for which the items are supposedly measures." Dolly & Williams (1986 ) quoted Ebel (1965 who argued that testwiseness exists differentially for individuals, and that students low in testwiseness skills are at a disadvantage in the testing situation. Others (Masters, 1988; Rogers & Bateson, 1991) have found empirical evidence to support Ebel's statement. With the current interest in competency testing emphasized in government programs such as Education 2000, it becomes increasingly more "important to minimize the measurement errors caused by individual differences in test-taking skills" (Samson, 1985, p. 261 Millman et al. (1965) presented an analysis of the components of testwiseness. The researchers' intention was to provide a theoretical framework on which to base future studies relative to the significance and role of testwiseness as a strategy. The paper has been described as the "classic theoretical work" (Sarnacki, 1979) using cues contained within the test itself. Skills which assist the examinee in avoiding the loss of points from variables other than knowledge include: time-using strategies, error-avoidance strategies, and knowing the intent of the examiner. Skills related to gaining points from variables other than knowledge include: guessing, deductive reasoning, and cue-using strategies.
All of the components outlined by Millman et al. have served as a framework by which researchers (e.g., Slakter, Koehler, & Hampton, 1970; Diamond & Evans, 1972) have formulated questions to examine testwiseness skill in students.
Research has shown that testwiseness introduced through instructional programs result in improved test scores (Samson, 1985; Dolly & Williams, 1986 (a medical exam), and found similar results to the Samson (1985) study.
In (.25) in favor of coached students suggesting that coaching, on average, raises scores from the 50th percentile (control group) to the 60th percentile (coached group). More recently, Powers (1993) summarized previous meta-analyses and updated the information with more recent studies on coaching effects on the scores of the Scholastic Aptitude Test (SAT). Although Powers (1993) felt that while standardized test score improvements for college-bound students taking the SAT may not be practically significant, his findings are consistent with those of Samson (1985) and Bangert-Drowns et al. (1983) in concluding that, on average, small positive effects can be expected as a result of coacning. With this study as with the previous studies, there does appear to be a systematic bias in the favor of the coached student suggesting that students benefit from training programs intended to develop skills in one or more of the following areas: (a) general test-taking skills, (b) specific testwiseness strategies, and (c) cc-4-.ent area instruction or review.
Although standardized tests may be relatively free of questions where students might benefit from those skills dependent on the test constructor, teacher made tests are not as carefully constructed. Brozo, Schmelzer and Spires (1984) found that 44 % of 1,220 multiple-choice questions from college and university examinations contained testwiseness clues using the Millman et al. (1965) definitions. Brozo et al. reported that 70% percent of the 44% could be answered using the testwiseness clues. Dolly and Williams (1986) , using teacher made tests which contained questions where a student could benefit from testwiseness skill, demonstrated statistically significant differences between the higher test scores of students taught testwiseness skills as compared to the scores of the control group. Sarnacki (1979) cited many studies which found significant gains for students receiving any of a variety of training methods.
Measures of Testwiseness
Several researchers (Gibb, 1964; Slakter, Koehler & Hampton, 1970; Diamond & Evans, 1972) (Gorsuch, 1990) . One reason for this upward bias is that the principal components procedure implies that all the observed variation is common variation and that there is no error variation (e.g., unreliability) associated with any of the variables (Gorsuch, 1983; 1990) .
Additionally, Miller et al. did not evaluate the stability of the results through cross-validation or hold-out sample, or the bootstrap method (see Efron & Gong, 1983) .
The purpose of this paper was to complete a confirmatory factor analysis using common factor loading estimates as a means of evaluating the stability of the two-factor structure of the Gibb (1964) test hypothesized by Miller et al. (1990 collection, and errors of measurement (Hair, Anderson, Tatham, & Black, 1992) , a confirmatory analysis was considered an appropriate subsequent procedure for examining the stability of the two-factor structure of the cue-use component of testwiseness reported by Miller et al. (1990) .
Method Subjects
The sample consisted of 173 undergraduate students enrolled in courses in educational psychology and speech pathology classes at two small southern universities. Demographic information was available for 156 of the subjects. Eighty six percent of the students were women, and fourteen percent of the students were men. Of the respondents indicating their ethnicity, 18.6%
were African-American, 0.6% were Hispanic, 80.1% were Caucasian, and 0.6% were of other descent. Of the 154 students who reported their age, the mean was 22.2 years with a standard deviation of 5.2. Of the 147 students who reported their grade point average, the mean was 2.98 with a standard deviation of 0.54.
Instrument
The Gibb Experimental Test of Testwiseness (1964) Though Gibb (1964) did not report a direct appraisal of the validity of his test, total scores on the test were statistically significantly different between a group of undergraduates given training in applying the seven cue-using testwiseness skills and a group not so trained.
Procedure
The test and a demographic questionnaire were completed by volunteer students during one fifty minute class period.
Prior to the administration of the instruments, students were informed that the purpose of the project was to investigate test-taking abilities.
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Analysis A confirmatory factor analysis was performed on the Gibb Experimental Test of Testwiseness (Gibb, 1964) using Windows LISREL 8.03 (Joreskog & Sorbom, 1993a) to test the hypothesized two-factor structure of Miller et al. (1990) . Additionally, a single-factor model was tested, co determine whether a more parsimonious factor structure--one having a general (cue-using) testwiseness proficiency--would satisfactorily explain the relationships among the seven skill scones.
Pearson product-moment correlations (see Table 1 ) for the seven skills the Gibb instrument was designed to assess were generated using SPSS (Norusis, 1993) . Scores on each skill had a possible range of 0 to 10. Factor loading estimates for the confirmatory analysis were obtained using maximum likelihood, common factor analysis.
Confirmatory Analysis of the Seven Subskills
The Chi-square goodness of fit statistic confirmed that the new data set fit a one-factor model, as well as the two-factor model proposed by Miller et al. (1990) estimates using common factor loadings and maximum likelihood factoring procedure (see Table 2 ) yielded salient factor loadings For both the one-and two-factor models in this study, loadings for two of the subskills, Skill 1--Alliterative Cues (0.13 for the one-factor model and 0.15 for the Iwo-factor model)
and Skill 3 (-0.10 for the one-factor model and -0.08 for the two-factor model) did not load on either factor suggesting that these skills seem to have little or no association with the factors.
All of the other skills yielded salient loadings (see Tables 2 and 3 ). It should be noted also that the factors were correlated in the two-factor model. For the reanalysis of the Miller et al. (1990) Factor 1 which included: 1 (Alliterative Cues), 4 (Precision Cues), 5 (Longer Cues) and 6 (Grammar Cues) seemed to be more overt cues of testwiseness; whereas, the skills loading on Factor 2, which included: 2 (Unrelated Alternative Cues), 3
(Specific Determiner Cues), and 7 (Give Away Cues) seemed to be more subtle cues of testwiseness requiring more "attention or levels of processing of the test questions" (p. 207). The present study, however, did not support the interpretation of Miller et al. (1990) . In this study, the highest mean level of performance was observed for detecting the correct answer from among the unrelated alternatives (Skill 2). For this data set the average percent correct by skill was: 41% on detecting give aways (Skill 7), and 24% on identifying specific determiners (Skill 3).
Since performance was best on detecting the correct answer from among unrelated alternatives, it appears that this cue is one of the more obvious cues measured by Gibb's test.
The lower percentage correct on locating the correct answer is interpreted as beini7 due to the location of the items near the end of the test, which may reflect a fatigue factor rather than the suggestion that the lower performance is due to a subtle cue requiring more attention.
An alternate interpretation of the two-factor model might be that the first latent dimension or construct represents attention to details related to accuracy evidenced in student's ability to attend to: (a) similarities between words in the stem of the questions and words in the correct response (Skill 1), (b) a more specific response (Skill 4), (c) a longer or more complete or qualified alternative (Skill 5), or (d) a response that is grammatically more accurate than the alternatives (Skill 6). The second latent dimension appears to represent the more obvious cues of detecting unrelated alternatives (Skill 2) and locating give aways (Skill 7). It is possible that, due to the late occurrence of the give away test items, students may have been less diligent due to fatigue, in attempting to locate the answer in an earlier question unless they were strongly motivated or had a persistent nature.
If the problem of the late occurences for Skill 7 could be resolved, it is predicted that the percentages of correct anwers for Skill 7 would improve. The "give away" nature of the specific determiner (Skill 3) suggests that it is an obvious cue.
It is possible that students do note these cues readily, but perceive them as "trick " questions, and therefore, purposely, and rather consistently, do not respond to the cues.
It should be noted that these results probably reflect the abilities of students who may not have been highly motivated to perform well on the instrument since they were volunteers, and there was no penalty for doing poorly on the test. Fatigue or boredom due to the length of the test may also be a factor in the results. Findings from this study suggest that we may be examining one general factor or construct, test taking skill, or at least aspects of which Millman et al. (1965) referred to as skills dependent of the test constructor or the purpose of the test.
Further research using various populations and samp]e sizes may indicate the number of factors to which the Gibb (1954) test can be reduced. Gibb, Miller et al. (1990) , and the present study used undergraduate participants; using other populations would be helpful in extending this inquiry. 
